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Description

1. Field of the Invention

[0001] This invention relates to a connector for con-
necting a mating connector in such a manner that the
connector is attached to a fixing member according to
claim 1.

2. Description of the Related Art

[0002] From EP-A-0 388 598 an integrally formed
connector housing is known comprising a frame-like or
plate-like support member and a housing including an
inner housing having contact chambers for accommo-
dating connector contacts therein. The support member
and the casing to be supported by the support member
are connected through an elastically deformable con-
necting element.
[0003] Generally, a connector is used for electrically
connecting electric units together (for example, for elec-
trically connecting a body of a vehicle and an instrument
panel). For example, for interconnecting two units, con-
nectors are provided on these units, respectively, and
the two units are electrically connected together by con-
necting the connectors together.
[0004] In one proposed method of connecting the
connectors together, the connectors are beforehand
fixed to the units, respectively, and the position of fixing
of each connector to the associated unit is so deter-
mined that housings of the two connectors can be fitted
together when interconnecting the two units.
[0005] In this method, however, if there is even a slight
error in the position of mounting of the connector on the
associated unit, it is possible that the two connectors fail
to be connected together. And besides, even if each
connector is mounted in position on the associated unit,
it is very difficult to interconnect the first and second
units while properly fitting the housings of the two con-
nectors together. Therefore, there are occasions when
two units are often forcibly connected together although
the two housings are not properly fitted together, so that
the connector housing may be damaged.
[0006] Therefore, there have heretofore been pro-
posed various constructions in which one connector is
fixed to one unit in an ordinary manner whereas the oth-
er connector is mounted on the other unit in such a man-
ner that this connector is displaceable relative to the one
unit in a direction perpendicular to a connector-connect-
ing direction (see Japanese Utility Model Unexamined
Publication No. 64-27982).
[0007] One such example is shown in Fig. 7. In this
Figure, a first connector C3, having a female housing,
is completely fixed to a first unit U1, and a second con-
nector C4, having a male housing, is so mounted on a
second unit U2 that it can be displaced in a direction
perpendicular to a connector-connecting direction (in an
upward-downward direction in the drawing). More spe-

cifically, a flange 90 is formed at a proximal end of the
housing of the second connector C4, and a holder por-
tion 92, holding the flange 90, is formed on the second
unit U2. Springs 94 are provided inwardly of the holder
portion 92, and the connector C4 is held in position by
the resiliency of the springs 94.
[0008] In this construction, even if there is a slight er-
ror in the position of fixing of the first connector C3 in
the first unit U1 or in the position of holding of the second
connector C4 in the second unit U2, this error can be
absorbed by the displacement of the second connector
C4 against the resiliency of the springs 94.
[0009] In the above construction, the second unit U2
must be formed into a complicated shape so that the
second connector C4 can be displaceably mounted on
the second unit U2. And besides, the springs 94 must
be provided in order to hold the second connector C4 in
a neutral position, and therefore there are encountered
disadvantages that the number of the component parts
is increased and that the mounting operation is compli-
cated.

SUMMARY OF THE INVENTION

[0010] With the above problems in view, it is an object
of the present invention to provide a connector in which
a connector housing can be easily mounted displacea-
bly on a fixing member such as a unit, using a simple
construction requiring a reduced number of component
parts.
[0011] According to the present invention the above
object is solved by the features of claim 1.
[0012] Improved embodiments of the inventive con-
nector result from the subclaims.
[0013] Thus the above object of the present invention
will be achieved by a connector for connection to a mat-
ing connector in such a manner that said connector is
attached to a fixing member, said connector including:
a connector housing for connection to said mating con-
nector; a fixing portion for being attached to a fixing bod;
and connecting portions interconnecting said connector
housing and said fixing portion, wherein said connector
housing, said fixing portion and said connecting portions
are integrally formed of an elastically-deformable mate-
rial, and each of said connecting portions has a first flex-
ing portion extending in a first direction substantially per-
pendicular to a direction of connection of said connector
to said mating connector, and a second flexing portion
extending in a second direction substantially perpendic-
ular to said direction of connection to said mating con-
nector and said first direction.
[0014] In this connector, the first flexing portion can
be elastically deformed in a direction perpendicular to
the first direction, and the second flexing portion can be
elastically deformed (or flexed) in a direction perpendic-
ular to the second direction, and therefore the connector
housing can be displaced relative to the fixing portion in
these flexing directions. Therefore, merely by fixing the
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fixing portion to the fixing member, the connector hous-
ing can be mounted for displacement relative to the fix-
ing portion.
[0015] Preferably, displacement limitation portions for
limiting the displacement of the connector housing in a
direction parallel to the direction of connection to the
mating connector are provided at the fixing portion. With
this construction, the connector housing will not be ex-
cessively displaced in the direction parallel to the con-
nector-connecting direction by a load applied when con-
necting the connector to the mating connector, and
hence the connecting portions will not be excessively
deformed in this direction, so that the connecting por-
tions are prevented from damage due to such deforma-
tion.
[0016] The fixing portion may have any suitable
shape, but when the fixing portion has a frame-like
shape, and surrounds the connector housing, the over-
all size of the connector can be reduced since the con-
nector housing is disposed within the fixing portion.
[0017] Limitation windows are formed in a side wall of
the fixing portion, and part of the connector housing or
at least part of the connecting portions is received in the
limitation window, and with this simple construction, the
displacement of the connector housing in the direction
parallel to the direction of connection to the mating con-
nector is prevented by contact of a peripheral edge of
the limitation window with the connector housing or the
connecting portion.
[0018] In this case, cavities for molding the connect-
ing portions can be used as the limitation windows, re-
spectively, and with this arrangement, the overall con-
struction of the connector can be more simplified, and
the molding of the connector can be effected easily.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a perspective view showing a preferred em-
bodiment of a connector of the invention and a mat-
ing connector;
Fig. 2 is a plan view of the connector of the invention
of Fig. 1;
Fig. 3 is a front-elevational view of the connector of
Fig. 2;
Fig. 4 is a side-elevational view of the connector of
Fig. 2;
Fig. 5 is a cross-sectional view taken along the line
I-I of Fig. 3;
Fig. 6A is a horizontal cross-sectional view showing
a condition in which a connector housing of the con-
nector of Fig. 2 is displaced in a Y-axis direction;
Fig. 6B is a cross-sectional view showing a condi-
tion in which the connector housing is displaced in
an X-axis direction; and
Fig. 7 is a cross-sectional view showing a conven-
tional connector.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] One preferred embodiment of the present in-
vention will now be described with reference to Figs. 1
to 6. In this embodiment, a connector C1 of the invention
is mounted on a body 10 of an automobile, and a mating
connector C2 is mounted on a panel 12 fixedly secured
to the body 10. However, the present invention is not
limited to such a construction, but can be applied to var-
ious units or the like requiring an electrical connection.
[0021] As shown in Fig. 1, the mating connector C2
extends through and is fixedly secured to the panel 12.
Many connector terminals (not shown) project from a
connecting surface (lower surface in Fig. 1) of the mat-
ing connector C2.
[0022] As best shown in Figs. 2 to 5, the connector
C1 of the invention includes a connector housing 14, a
fixing portion 16, connecting arms (connecting portions)
34 interconnecting the connector housing 14 and the fix-
ing portion 16, and these parts are molded into an inte-
gral construction, using an elastically-deformable mate-
rial such as a synthetic resin.
[0023] In this embodiment, the connector housing 14
has a substantially rectangular parallelepiped shape,
and has many terminal receiving holes 18 respectively
receiving connector terminals 20 (Fig. 2) which can be
fitted relative to the connector terminals of the mating
connector C2, respectively.
[0024] The fixing portion 16 has a frame-like shape,
and surrounds the connector housing 14. A pair of ear
portions 22 extend outwardly respectively from opposite
sides of the fixing portion 16 which are spaced from each
other in a longitudinal direction (that is, an X-axis direc-
tion in Fig. 2; a second direction) at an upper end there-
of, and projections 24 are projectingly formed on a lower
surface of each of the ear portions 22. A tongue 26 is
formed on a lower portion of each of the X-axis opposite
sides, and extends upwardly, and an outwardly-directed
projection 28 is formed on an upper end of the tongue
26. A mounting hole 30 is formed through a panel of the
body 10 in a direction of the thickness of this panel, and
the fitting portion 16 is fitted in this mounting hole 30,
with a peripheral edge portion of the mounting hole 30
held between the projections 24 and the projections 28
of the tongues 26, thus fixing the fixing portion 16 to the
body 10. The position of the mounting hole 30 (that is,
the position of fixing of the fixing portion 16) is so deter-
mined that when fixing the panel 12 to the body 10, the
two connectors C1 and C2 can be disposed substantial-
ly in registry with each other.
[0025] In Fig. 2, reference numeral 32 denotes cavi-
ties formed when molding the tongues 26.
[0026] Limitation windows 40 are formed respectively
through four corner portions of a side wall of the fixing
portion 16 in a direction of the thickness of this side wall,
each of the limitation windows 40 having a substantially
L-shape in a horizontal cross-section (Fig. 5). The con-
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necting arms 34 are disposed respectively within the
limitation windows 40. In other words, cavities for mold-
ing the connecting arms 34 serve as the limitation win-
dows 40. Each of the connecting portions 34 has a first
thin flexing portion 35 extending from a central portion
16a of the X-axis side of the fixing portion 16 (which is
disposed adjacent to the limitation window 40) in a di-
rection of the width of the fixing portion 16 (that is, a Y-
axis direction of Fig. 2 perpendicular to the X-axis direc-
tion; a first direction), and a second flexing portion 36
extending from a distal end of this first flexing portion 35
toward a central portion in the X-axis direction (in a left-
hand direction in Fig. 5), and the two flexing portions 35
and 36 are integral with each other. Namely, the con-
necting portion 34 has an L-shape, and extends along
the associated window 40. Each of the second flexing
portions 36 is connected to a corresponding one of pro-
jected portions 38 formed on opposite sides of the con-
nector housing 14 spaced from each other in the Y-axis
direction, and the projected portion 38 and the connect-
ing portion 34 are received in the associated window 40.
[0027] Each first flexing portion 35 and each second
flexing portion 36 do not need to extend accurately in
the Y-axis direction and X-axis direction, respectively,
but may be slightly inclined relative to the Y-axis direc-
tion and the X-axis direction, respectively.
[0028] In this connector C1, the second flexing por-
tions 36 can be flexed in the Y-axis direction as shown
in Fig. 6A, so that the connector housing 14 can be dis-
placed relative to the fixing portion 16 (that is, relative
to the body 10) in the Y-axis direction. The first flexing
portions 35 can be flexed in the X-axis direction as
shown in Fig. 6B, so that the connector housing 14 can
be displaced relative to the fixing portion 16 in the X-
axis direction. Namely, the connector housing 14 can be
displaced in the X-axis direction and the Y-axis direction
by the elastic deformation of the connecting portions 34.
Therefore, even if there is an error in the position of fixing
of the fixing portion 16 to the body 10, or in the position
of fixing of the mating connector C2 to the panel 12, such
an error can be absorbed by the displacement of the
connector housing 14, and the two connectors C1 and
C2 can be smoothly connected together (that is, the con-
nector terminals of the connector C2 can be smoothly
connected respectively to the connector terminals of the
connector C1) when the panel 12 is mounted on the
body 10.
[0029] The connecting arms 34 and the projected por-
tions 38 of the connector housing 14 are received in the
limitation windows 40 in the side wall of the fixing portion
16, and the displacement of the connector housing 14
relative to the fixing portion 16 in a connector-connect-
ing direction (upward-downward direction in Fig. 1) is
limited by contact of the connecting arms 34 and the pro-
jected portions 38 with the peripheral edges of the limi-
tation windows 40, and therefore the connector housing
14 will not be excessively displaced in the connector-
connecting direction by a load applied when fitting the

connector terminals together, and hence the connecting
arms 34 will not be excessively deformed in this direc-
tion, so that there is achieved an advantage that the con-
necting arms 34 are prevented from damage due to
such deformation.
[0030] The present invention is not limited to the
above embodiment, and for example, the following mod-
ifications can be made:

(1) The displacement limitation means is not limited
to the window 40, and for example, limitation pro-
jections are formed on the inner surface of the fixing
portion 16 at a lower portion thereof, and project to-
ward the connector housing 14, and the displace-
ment of the connector housing 14 can be limited by
contact of these limitation projections with the lower
surface of the connector housing 14. However,
when the cavities for molding the connecting arms
34 are used as the limitation windows 40 as in the
above embodiment, there are achieved advantages
that the long connecting arms 34 (which can be eas-
ily flexed) can be formed without increasing the con-
nector C1 into a large size and that the whole of the
connector can be easily molded.
(2) In the above embodiment, although the fixing
portion 16 is formed into a frame-like shape, and
surrounds the connector housing 14, the fixing por-
tion 16 may be formed into a block-like shape, in
which case the connector housing 14 is supported
on the upper side of this fixing portion 16 through
connecting arms 34. However, when the frame-like
fixing portion 16 is used as in the above embodi-
ment, the connector housing 14 is received in the
fixing portion 16, and therefore there are achieved
advantages that the size of the connector C1 (its
size in the connecting direction) can be reduced and
that the molding can be effected easily.
(3) In the present invention, each of the connecting
portions is not limited to the L-shaped connecting
arm 34, but may have any suitable form in so far as
it has a first flexing portion extending in a first direc-
tion substantially perpendicular to the connector-
connecting direction, and a second flexing portion
extending in a second direction perpendicular to the
first direction.

Advantageous Effects of the Invention

[0031] As described above, in the present invention,
the fixing portion and the connector housing are inte-
grally connected together through the connecting por-
tions, and the connecting portion is formed into such a
shape that it has the first flexing portion and the second
flexing portion which extend respectively in the direc-
tions substantially perpendicular to each other. There-
fore, with the simple construction requiring a reduced
number of component parts, the connector housing can
be mounted for displacement relative to the fixing por-
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tion merely by fixing the fixing portion to the fixing mem-
ber, and the connector can be smoothly connected to
the mating connector.
[0032] The displacement limitation portions for limit-
ing the displacement of the connector housing in a di-
rection parallel to the direction of connection to the mat-
ing connector are provided at the fixing portion. With this
construction, the connector housing will not be exces-
sively displaced in the direction parallel to the connec-
tor-connecting direction when connecting the connector
to the mating connector, so that the connecting portions
are prevented from damage due to such displacement.
[0033] Preferably, the fixing portion has a frame-like
shape, and surrounds the connector housing, and with
this construction the overall size of the connector can
be reduced since the connector housing is disposed
within the fixing portion.
[0034] The limitation windows are formed in the side
wall of the fixing portion, and part of the connector hous-
ing or at least part of the connecting portions is received
in the limitation window, and with this construction the
displacement of the connector housing in the direction
parallel to the direction of connection to the mating con-
nector is prevented by contact of the peripheral edge of
the limitation window with the connector housing or the
connecting portion. With this simple construction, dam-
age to the connecting portion can be prevented.
[0035] In this case, the cavities for molding the con-
necting portions can be used as the limitation windows,
respectively, and with this arrangement, the overall con-
struction of the connector can be more simplified, and
the molding of the connector can be effected easily.

Claims

1. A connector (C1) for connection with a mating con-
nector (C2), said connector (C1) comprising a con-
nector housing (14), a fixing portion (16) and inte-
grally formed flexible connecting portions (34),
characterized in that
said fixing portion (16) is formed for being attached
to a fixing body (10);
said connecting portions (34) are interconnecting
said connector housing (14) and
said fixing portion (16); wherein said connector
housing (14), said fixing portion (16) and said con-
necting portions (34) are integrally formed of an
elastically-deformable material, and each of said
connecting portions (34) has a first flexing portion
(35) extending in a first direction substantially per-
pendicular to a direction of connection of said con-
nector (C1) to said mating connector (C2), and a
second flexing portion (36) extending in a second
direction substantially perpendicular to said direc-
tion of connection to said mating connector (C2)
and said first direction; and wherein limitation win-
dows (40) for receiving projection portions (38) of

said connector housing (14) and said connecting
portions (34) are formed in a side wall of said fixing
portion (16), and the displacement of said connec-
tor housing (14) in the direction parallel to said di-
rection of connection to said mating connector (C2)
is prevented by contact of a peripheral edge of said
limitation window (14) with said projection portions
(38) of said connector housing (14) and said con-
necting portions (34).

2. A connector according to claim 1, wherein said fix-
ing portion (16) has displacement limitation portions
(34, 38) for limiting the displacement of said con-
nector housing (14) in a direction parallel to said di-
rection of connection to said mating connector.

3. A connector according to claim 1, wherein said fix-
ing portion (16) has a frame-like shape so as to sur-
round said connector housing (14).

4. A connector according to claim 1, wherein cavities
for molding said connecting portions are used as
said limitation windows (40), respectively.

Patentansprüche

1. Verbinder (C1) zum Anschluß mit einem dazu pas-
senden Verbinder (C2), welcher Verbinder (C1) ein
Verbindergehäuse (14), einen Befestigungsab-
schnitt (16) und zusammenhängend oder einstük-
kig ausgebildete flexible Verbindungsabschnitte
(34) aufweist,
dadurch gekennzeichnet, daß
der Befestigungsabschnitt (16) dafür ausgebildet
ist, um an einem Befestigungskörper (10) ange-
bracht zu werden;
die Verbindungsabschnitte (34) das Verbinderge-
häuse (14) und den Befestigungsabschnitt (16) ver-
binden, wobei das Verbindergehäuse (14), der Be-
festigungsabschnitt (16) und die Verbindungsab-
schnitte (34) zusammenhängend oder eintückig
aus einem elastisch verformbaren Material herge-
stellt sind, und wobei jeder der Verbindungsab-
schnitte (34) einen ersten flexiblen Abschnitt (35)
aufweist, der sich in einer ersten Richtung erstreckt,
die im wesentlichen senkrecht zu einer Richtung
gemäß einer Verbindung des Verbinders (C1) mit
dem dazu passenden Verbinder (C2) verläuft, und
einen zweiten flexiblen Abschnitt (36), der sich in
einer zweiten Richtung erstreckt, die im wesentli-
chen senkrecht zu der Verbindungsrichtung des da-
zu passenden Verbinders (C2) und zu der ersten
Richtung verläuft; und wobei Begrenzungsfenster
(40) für die Aufnahme von Vorsprungsabschnitten
(38) des Verbindergehäuses (14) und der Verbin-
dungsabschnitte (34) in einer Seitenwand des Be-
festigungsabschnitts (16) ausgebildet sind, und wo-
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bei eine Verschiebung oder Versetzung des Verbin-
dergehäuses (14) in einer Richtung parallel zu der
Verbindungsrichtung beim Verbinden mit dem dazu
passenden Verbinder (C2) durch einen Kontakt ei-
ner peripheren Kante oder Rand des Begrenzungs-
fensters (14) mit den Vorsprungsabschnitten (38)
des Verbindergehäuses (14) und mit den Verbin-
dungsabschnitten (34) verhindert ist.

2. Verbinder nach Anspruch 1, bei dem der Befesti-
gungsabschnitt (16) Verschiebungs-Begrenzungs-
abschnitte (34, 38) aufweist, um eine Verschiebung
oder Versetzung des Verbindergehäuses (14) in ei-
ner Richtung parallel zu der Richtung der Verbin-
dung mit dem dazu passenden Verbinder zu be-
grenzen.

3. Verbinder nach Anspruch 1, bei dem der flexible Ab-
schnitt (16) eine rahmenförmige Gestalt besitzt, so
daß dieser das Verbindergehäuse (14) umschließt.

4. Verbinder nach Anspruch 1, bei dem Hohlräume
zum Ausformen der Verbindungsabschnitte jeweils
als Begrenzungsfenster (40) verwendet sind.

Revendications

1. Connecteur (C1) pour une connexion avec un con-
necteur d'accouplement (C2), ledit connecteur (C1)
comprenant un logement de connecteur (14), une
partie de fixation (16) et des parties de connexion
flexibles et formées de manière intégrale (34),

caractérisé en ce que
ladite partie de fixation (16) est formée pour

être fixée à un corps de fixation (10) ;
lesdites parties de fixation (34) s'interconnec-

tent avec ledit logement de connecteur (14) et ladite
partie de fixation (16), dans lequel ledit logement
de connecteur (14), ladite partie de fixation (16) et
lesdites parties de connexion (34) sont formés de
manière intégrale sur un matériau déformable élas-
tiquement, et chacune desdites parties de con-
nexion (34) présente une première partie de flexion
(35) s'étendant dans une première direction sensi-
blement perpendiculaire à une direction de con-
nexion dudit connecteur (C1) au dit connecteur
d'accouplement (C2) et une seconde partie de
flexion (36) s'étendant dans une seconde direction
sensiblement perpendiculaire à ladite direction de
connexion au dit connecteur d'accouplement (C2)
et à ladite première direction ; et dans lequel des
fenêtres de limitation (40) destinées à recevoir des
parties en saillie (38) dudit logement de connecteur
(14) et lesdites parties de connexion (34) sont for-
mées dans une paroi latérale de ladite partie de
fixation (16), et le déplacement dudit logement de
connecteur (14) dans la direction parallèle à ladite

direction de connexion au dit connecteur d'accou-
plement (C2) est empêché par le contact d'un bord
périphérique de ladite fenêtre de limitation (14)
avec lesdites parties en saillie (38) dudit logement
de connecteur (14) et desdites parties de connexion
(34).

2. Connecteur selon la revendication 1, dans lequel
ladite partie de fixation (16) présente des parties de
limitation de déplacement (34, 38) destinées à limi-
ter le déplacement dudit logement de connecteur
(14) dans une direction parallèle à ladite direction
de connexion au dit connecteur d'accouplement.

3. Connecteur selon la revendication 1, dans lequel
ladite partie de fixation (16) présente une forme en
forme de cadre de manière à entourer ledit loge-
ment de connecteur (14).

4. Connecteur selon la revendication 1, dans lequel
des cavités destinées à mouler lesdites parties de
connexion sont utilisées en tant que lesdites fenê-
tres de limitation (40), respectivement.
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